HEATER FOR PHYSIOLOCtCAl U1D3 

FIELD OF THE INVhB^ n 

This Invention relates to the art of devices tt^ with 
phyiiological fluids. In particular, the invasion J mm 
ipps/stui tor heating * physiological fluid Wore intro- 
duction into a patient. 

BACKGROUND ART 

In many medical procedure h is necessary th« flu. 
^^administered to a patient be heated For exam. 
*wtatc»od and packedcell. are ^stored - £frjj£ 

short period 0/ time, which necessitates wi*d ; 
Lng iieo to a temperature tpproximately equal to that 

^oSUTS!^ W C «fd-d when heating AM 
whole blood or pscked ceDs to avoid damsging 

Xe cells. For example, it is ^"^""g^dS 
whole blood and packed ce Is should not be exposed to 
Jraturt Tsbove 44» C. This places • severe restric- 
ZT£ZS«»«*» heft 
have been stored In a refrigerator s*dw^mu«be 
administered to ft patient wjthina short period ofdme 
US Pat No*. J.614.3S3 (Horttmann), 

Sh sysUms for heating blood prior to being admmlft. 
£3 STpfttient The Horstmnnn. Edging, and Jaritt 
devices usTvariotis heat exchangers whereby blood 
SwTtliough • rube which communicatei with • 
• w^minifluffm • heat exchanger. It is ^tto 

sterility of the heating appftrsms 
ums alter the first nae because of the vomplexiry of the 
^exchangers. The Shah et al. devteft It rimtjy . 
hSed plate having a groove thereto for recriv^g. 
tube leading from the bag containing thft fluid to b« 

^S^pttNo. WI0.9SI (Wusoo et «t) shows « devjee 
for conducting blood transfusion* A heat sxchanter Is 
mflmdcommliilcation with a hearing element, and Je 
Mood to be administered passes through the ^ ex- 
tan before being ftdmStered to the patient The 
hSf efchMger comprises • central tube rurroundedby 
an ouTer tub? and & hearing JJ 
tMoe between the Inner sod outer tube*. The neates' 
cCgeJTSwededly connected to vaNm at oppoxi* 
JSno stricture I. described for supporting the verl- 
ous elements described to the patent 

SUMMARY OF THE INVENTION 
The invention is ft jelfcontalned. free standing sys- 
tem which permits controlled, but rapid heating ofcel- 
fluids * they are being sdminlstered to a pftdent 
T* h«5ng of the cellula/fluids is controlled tp pre- 
Jent damage to the fluids from various causes Including 

° V Th!*^Sm comprises two msjor para A first pert 
includes • heating element ft support pole, snd 1 ft 
wheeled base. A second part comprise. • beet ex- 
ganger sndV optionally, sfflter. The heat exchanger 
^nd iter ve disposable and are f^vaWyattached » 
Se Sppon poleTTbe beat exchanger Is dbpotsb « to 
f^lute each psrlenfs use of ft new. sterile heat ex- 

<h TS«*h«at exchanaer is easily Initalled on the pole, 
which tSSSTSS mounting block and ft mpvsble 



• mounting block. Opposite endi of the hc»t 'j^fe 
compri^ nipples which are received in O-rinflHin- 
ing recesses in the mounting blocks Thus, IniflWlion 
and removal of the disposable hett exchanger are quite 
easy 

The system may alto include a Alter which would be 
attached to in outlet of the hett exchanger. J"* 0 * 0B 
the pole detect when the beat exchanger or the Alter to 
In ■ correct piece to control operation of the heating 
system* 

The heating ayttem comprise* • tank end » n«»»«l 
element In the outlet line of the tenk. A pump circulate* 
a heating fluid from the tank and heating element 
through the disposable heat exchanger. 

BRIEF DESCRIPTION OF THE DRAW1NOS 

no. 1 ii an exploded view of the apparatu* in accor- 
dance with the invention. 

FIO. 3 ia a longitudinal crosi-sectlon of the support 

note 

FIO. 3 to • longitudinel cross-section of the heat ex- 

Ch FIG?4 to an enlarged cross-section of an upper end of 

* noTto^u exploded pertpective of a movable 
mounting block and the upper end of the support pole. 

FIO. 4 to a tide view of the upper end of the support 
Dole shown in FIO- 4. 

FIG. 7 to t perspective view of the heating element 
with the cover removed end the storage tank shown In 
pbanwm^rmea. ^^^^^ preferred 
fluid circuit 

DETAILED DESCRIPTION OF THE 
INVENTION 
FIO. 1 to an exploded view of t preferred embodi- 
memof the invention. A bete X which preferably hat 
wheel, reread of mobility, «PP<^»P^«^* 
heating unit * Pole 4 removably receives t ^potable 
unit •which Includes a heat ^/JJ'S 
11 Tube 14 to to fluid communication with one end or 
heat exchanger 10 and connect* it to • pair of bag* 
^«l!Thebei spike* are known In the art and are 
S w puncWtnd^ow the dispensing of a body 
fluid from a storage bag. Tube ll <^^» ^er end 
of heat exchanger 10 to an upper end of Alter U ana 
SbeMoonnecr*lowerendof Alter Utp cannula 12 
, to allow fluid* to be introduced into e patient 
' lewiD be more fully described below, thej wdn .onto 
| to manulbcWftd of an inexpenriv* material and to 
disposable to ensure sterility. . . . , ... 

Sal to a longitudinal cross-section of pole 4 with 
beat exchanger 10 partially mounted thereon. Pole : 4 
SwSthousing 24whkb to attached to bate - (FIO. 
ttSSSX* lubtSntiafly vertlcafly. Ho^g Jib pref. 
erably • hollow square tube, and hose* W and » extend 
Hong y ahoUow portion of housing 14. ^eferabW, b^ 
, W and » exit housing 34 via opening 30. In addWon. 
electric conductor 11 extendt along the hollow portion 
of bouting 34 and exitt by way of a tecond opening , 

Heat exchanger 10 to removably received by Ant 
deS^bta flS connector 30 and I tecond detachable 
» fluid connector 30- The structure of fluid connector* 30 
and 30 wtfl be mora fully detcribed with respect to 
FIOS. 4 and I. Detachable fluid connector 34 to 
mounted for vertical movement with retpect to housing 
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E » wpenui fluid connector 36 to mov« vertically. 
aSSor S detects when fluid connector 36 is to to tow- 

when hot exchanger 10 is w an operabl. posajon. *M 
2Sr Sde.ect, when Biter U k to 

Filter U is supported on pole 4 by 
41 The distance between the legs Of »• Br * c > ;" " 
SghS^lS tton the diameter of die jj« rj « 
"tnane" into place. Similarly, s U-»haped bracket 4J» 
u£Sd between connectors 36 and 31 Brseket^ * holds 
hS wchenger 10 xllgned with connector 3d during 
insertion of the heat exchanger. . 

Ha * k . tengitudinnl cross-iectten of 
changer 10. An inner tube 50 has ends M sad 54 wNcn 
SfXpted to be received to respectfv* tfluWj owe* 
tors 3d and 38- A central portion 94 of tube » *W> 
SSyrf^w provides helical groove on ttoextejj 

SubeJoTube '50 is preferably made of •lumuiuo.and 
A. bVlical surface is produced by twisting the tube. 
An^TbV« flu over the inner tube 30 to a cen* 

ml portion 36 and the outer tube SOJ fernu » ^gP^ , 
extending between opposite ends of outer wbe ML I 

Sn tofct connector 60 is tecured to one 
tube M and includes connection 62 which rec^vo tuee 
uSSSo. ». End 33 of inner tube 30 extends beyond 
edge of into connector 60 tc ►provide anlppU 
£ element with fluid condors 36 a, will be .not* 
folly described with respect to FIO. *. . 

-iL^.^-«^»rt# as secured to » second end or 
oJEt*T£v«2 conSS 66 tor stttcbment to 
^W^wTSd 54 to project £ form • alppte 

for being received in fluid connector 38- 

F104 is an enlarged crws section of an upper end of 
Je? Houstog 34 Ss s slot 6t to one side 
?£££%%^T9 fro- fluid oonnyjor 34*0- 
Section 70 has outwardly extending ears 71 ™- g 
Caecur. (he fluid connector to the pole end yetjo 
So^Tto move in the direction indicted by the arrow 

b ^w 4 74 b thre^ledly connected to J^*^™ 0 
coSecthcee » with tol^erpaa-ge 7J . ^ * 
flLn with eassan 7« and tecei vea nipple cod 53 of h«M 
SS^ScRag «1 00 k reived to an enlarged 
^Wr«e« 71 to provide sfluid-dght^ It wW 

fcrorectowd that fluid passing through hose M Ik thus 
!LSSS^u> toner tube Wof Sent exchanger 10. 
°1?af h ^Spteded view of the fluid connector 34 
and the upper portion of bousing 14. 

connector » is stellar to fluid connector 3d, 
•xcepMhat connector 31 k tecured to hc^l 34. 

Uwfflbe appreciated that heat exchanger 10 may be 
enSy .rt2nS P Slpole 4 by ta*«ttog «»d34 toto flu* 
coSUtor 38 and by towering fluid conne^ on.o 
md SZ When this k eceompHsbed, heat exchanger w 
wil be sorted mainly by fluid connectors 36 and 3* 

FIO "KSS view of the top portion of poj Mth 
. $3 ihown to cross-tectteo. Bracket 83 hai a 

L^h^e^ughtor supporting s rod M which m turn 
™iUSb^conta^g flAJda «> be adntintoered tos 
2*4 IdSSed *J TM engages rod 14 to How red 

^£ll!r£^£** ofbeattol unit 6, wi*. 
cova e^vedlnO. • k a schematic flow diagram of 
to nO. 7 and these two Figure, will be 
discussed together. 



